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• l-O INTRODUCTION 

This Performance Specification establishes the requirements for 

tt 

the design and performance of the solar domestic hot water systems to 
be delivered. It designates the interim Performance Criteria applicable 
tc the above systems and defines any deviation*", if required. The 
appendices specify the performance for each type and size system and 
the installation drawings. 

2.0 APPLICABLE DOCUMENTS 

2. 1 Government Documents 

Interim Performance Criteria for Solar Heating and Combined 
Heatinq/Cool ing Systems and Dwellings , January 1, 1975. U.S. Department 
of Housing and Urban Development 

2.2 Contractor Documents 

Direct Heating System (Frost Cycle) , Dwg. #ESS-3, 15 Nov 76. 

J5ke^ JtoP_Qption,_Dwg #JESS - 5 , 15. Nov 7 6 . 

2.3 Other Documents 

3 . 0 APPLICATION OF INTERIM PERFORMANCE CRITERIA BY TYPE OF SYSTEM 
The application of each paragraph of the Interim Performance 

Criteria to each type system is provided in the following table. 
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^ • 0 DEVIATIONS FROM INTERIM PERPORM A‘ :CE CRITERIA 

No deviations required. 

5. 0 GOVERNMENT FURNISHED PROPERTY 

5.1 Site D?ta Acquisition Subsystem (SDAS) to be furnished. 

6 . 0 GOVERNMENT DIRECTED REQUIREMENTS 

7.0 GEOGRAPHIC AREA 

7.1 Domestic hot water systems for single family residences 

are for installation in any region of the United States. Operating alti- 
tude is not restricted. 

8.0 SYSTEM APPENDICES 

0*1 Appenidix A - Direct Heating System, Single Family 

Residence, Model Number 250C with Direct Dump Option. 

Appendix B - Direct Heating System, Single Family Residence, 


Model Number E50C with Direct Dump Option. 
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APPENDJll 


1 • 0 SYSTEM I DENTiriCATION 

This Appendix defines the performance and Installation drawings 
for domestic water heating systems, Model Number 250C with Direct Dump Option. 

2.0 SYSTEM PE RFORMANCE SHEETS 

2.1 Site 

The system Is to be Installed in a single family residence located 
at the Encinitas Road Station, in the County of San Diego, State of California, 

2.2 Hot Water 

Seventy-five gallon* of potable hot water shall be delivered 
per day at temperatiiros no lers than 140°F. Recovery rate shall be no 
less than 23.0 gallons/hour from 60°F. to 140®F. (based upon Input to 
storage from the solar system and/or the operation of two Installed 4.5 KW 
electric elements as necessary). The average hot water heating load will 
be 1.79 X 10® BTU/month of which no more than 30%*'1s provided by auxiliary 

I 

energy on an annualized basis. 

2.3 Operati ng Requir ements 

The maximum electrical energy required to operate the complete 
solar system, excluding the two 4.5 KW elements, at its rated capacity shall 
be no greater than 0.150KW. The average yearly energy required to drive 
the system (including control energy) shall be no greater than 400 KWH. 

Note: This figure Is an annualized average based on an expected average 

system efficiency of 40%, a fixed tilt angle of 30°, and Insolation data 
from La Jolla, California. 
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2 . 4 Ph ysical Da ta 

The following subsystems shall have 



Design Life 

Weight (filled) 

Installation 


no less than 

n.ojreater than 

Dimension 

Collector 

10 years 

3.1 Ib/ft^ 

48-3/4"x96-3/4"x3-7/16" 

Energy Transport 
Insulated Piping 

10 years 

.4 Ib/li ft 

1.625" dia 

Pump 

10 years 

12 lb 

4-7/8" x5"x7-5/16" 

Controller 

10 years 

5 lb 

6-3/4"x5-l/2"x2-l/4" 

Pre-heat and 
Storage Tank 

10 years 

580 lb 

58-l/4"x?0-i/Z" 

3.0 INSTALLATION 

DRAWING SHEETS 
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Title 


ESE-1 


Collector 


ESE-2 


Solar Tank 


ESE-3 


Electric Tank 
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ESE-6 


CASCADE Autocontrol 


ESE-8 


S106B Relay 


ESE-9 


CASCADE Valve 



Pump - Grundfos 25-42-SF 
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^•0 EXISTING MODE L gSOC consists of the foil owing 5 

1. 64 sq. ft. total area (60 sq. ft. effective absorber area) 

in two collectors of header configuration with an efficiency as described 
in Figure 1.1, page 2 of the updated proposal dated 9 June 76. 

2. 104 gallons of storage capacity in two tanks. The heat loss 
at design temperatures is 246 BTU/ hr. from each tank. 

3. A control system as described in the proposal and update. 

4. A transport system with approximately sixty feet of 3/4 in., 
Type M copper tubing (7/8 inch O.D.) covered with 1-5/8 inch O.D. insula- 
tion (3/8 inch v/a11). The flow rate is 2,5 gpm. 

5. Direct Dump System which Includes; three port DD v .'vej 
pressure switch; vacuum relief valve; check valve; air vent valve; 

Direct Dumfi,jd&ctxaaiaa.packa 

5. 0 Solar Insolation for which the existing system Is rated against are 
datafJfrom Santa Marla, California, found on page 17 of ASHRAE's Low 

Temperature Engineering Application of Solar Energy (1967). In addition, 
since 19 September 76, Insolation In the plane of the collectors has been 
measured and recorded at the Operating Prototype. 
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APPENDIX B 


1.0 SYSTEM IDENTIFICATION 

This Appendix defines the performance and installation drawings 
for domestic water heating systems, Model Number 250C with Direct Dump Option. 

2-0 SYSTEM PERFORMANCE SHEETS 

2.1 Site 

The system is to be installed at Arizona St&te University 
Farm House tfl, Tempo, Arizona 85281 , 

2. 2 Hot Water 

Seventy-five gallons of potable hot water shall be delivered 
per day at temperatures no less than 140°F. Recovery rate shall be no 
less than 23.0 gallons/hour from 60°F. to 140°F. (based upon input to 
storage from the solar system and/or the operation of two installed 4.5KW 
electric elements as necessary). The average hot water heating load will 
be 1.79 X 10 BTU/ month of which no more than I5%is provided by auxiliary 
energy on an annualized basis. 

2. 3 Operating Requirements 

^ The maximum electrical energy required to operate the com- 
plete solar system, excluding the two 4.5 KW elements, at its rate^ capa- 
city shall be no greater than 0.150 KW. The average yearly energy required 
to drive the system (including control energy) shall be no greater than 
400 KWH. 

* Note: This figure is an annualized average based on an expected^ 

average system efficiency of 40%, a fixed collector tilt angle of 30 , 
and Insolation data from Phoenix, Arizona. 
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2*4 Ph ysica l Da ta 

The following subsy'steins shall have 



Design Life 

Weight (filled) 

Installation 


no less than 

no greater than 

Dimension 

Collector 

10 years 

3.1 Ib/ft^ 

48-3/4"x96-3/4"x3-7/16 

Energy Transport 
Insulated Piping 

10 years 

.4 Ib/li ft 

1.625" H-a 

Pump 

10 years 

12 lb 

4-7/8"x5"x7-5/16" 

Controller 

10 years 

5 lb 

6-3/4"x5'-l/2"x2-l/4" 

Pre-heat and 
Storage Tank 

10 years 

580 lb 

58-l/4"x20-l/2" 

3.0 INSTALLATION 

DRAWING SHEETS 



Drawing # 


Title 


. ESE-1 


Collector 


ESE-2 


Solar Tank 


ESE-3 


Electric Tank 


ESE -6 


CASCADE Autocontrol 


ESE -8 


S106B Relay 


ESE-9 


CASCADE Valve 


ESE-15 


Pump - Grundfos 25- 
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/l.O EXrSJJNG MOOR. ?50C . consists of tho fonowiny. 

1. 6^ sq. ft. total area (60 sq. ft. effective absorber area) 

in two collectors of header cunfiyuraticn with an efficiency as described 
in Figure 1.1, page 2 of the updated proposal dated 9 June 76. 

2. 10^ gallons of storage capacity in two tanks, The heat loss 
at design teiiiporatures is tM6 BTU/ hr. from each tank. , 

3. A control system as described in the proposal and update, 

4. A transport system with approximately sixty feet of 3/4 in., 
Type M copper tubing (7/8 inch Q.D.) covered with 1-5/8 inch O.D. insula- 
tion (3/8 inch v/all). The flow rate is ?.5 gpm. 

b- Direct; Dvmip System winch inchulcH: three port DD valve; 
pressure switcli; vacuum relioi' valve; check valve; air v'^ent valve; 

Direct DuiupjalcuitiiQiilaa»pa^ ■ 

5. 0 Solar ins<^ation for which the exlstiuR system is rated against are 
d.ata from Santa Maria, California, found on page 17 of ASHRAE's Low 

Temperature Engineering Application of Solar Energy (1967). Iir addition, 
since 19 September 76, insolation in the plane of the collectors has been 


measured and recorded at the Operating Prototype. 
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Direct Dump Option 
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27 
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E - ELEMENTS 
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Collector 

ESE-1 
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-■ E2 

Solar Tank 

ESE-2 
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E3 

Electric Tank 

ESE-3 
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E9 

CASCADE Valve 

ESE-9 
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E15 

Pump- Grundfos UP25-42SF 
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E18 

Pump Assembly 
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CASCADE Autocontrol Assembly 

ESE-19 
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Absorber Snap Fin 

ESP-Cl 
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CP2 

Absorber Waterway 

ESP-C2 

34 

CP3 

Side Channel 

ESP-C3 
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CP4 

Cove Strip 

ESP-C4 

36 

CP5 

Cross Channel 

ESP-C5 

37 

CP6 

Absorber Restraint 

ESP-C6 
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CP7 

Gaskets 

ESP-C7 
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Cover - Glasteel 

ESP-C8 

40 
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Fiberglass Cover Assembly 

ESP-C9 

41 

CP10 

Rubber Grommet 

ESP-CIO 
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Rear Insulation/Aluminum Sheet 

ESP-Cll 

43 
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Side Insulation 

1 

ESP-C12 

44 

CPI 3 

Pop Rivets 

r.SP-C13 

45 

CP14 

Corner Brackets 

ESP-C14 

46 
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Label 
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47 
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Waterway Cap 

ESP-C16 

48 
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Channel Box Assembly 

ESP-C17 

49/50 

CPI 8 

Backing Sheet 
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51 
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Sealant 

FSP-C19 
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Sealing Tape 
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AUTO CONTROL 
API Cover 

AP2 Label - Autocontrol 

AP3 Base Plate 

AP4 Stand Off 

APS Heat Sink 

APS Screw - Self Tapping 

APB Printed Wiring Board Assonibly 

AP9 I.C. Socket 

APIO I.C. LM 324N - Quad Op Amp 

API! I.C. CD 4011 Logic Chip 

API 2 Transistor 2N <1401 

APIS Transistor 2N4403 

API 4 Triac (Thyristor) 2N6070A 

APIS Regulator UA7812 

APIS Relay LCIC-UA-DC12 

API 7 Switch SPST 

APIS Switch, Center Off SPOT 

API 9 Diode IN 4002 

AP20 ZENER Diode IN 5231B 

AP21 LED Lamp 

AP23 Fuse 

AP24 Capacitor 1000 MF 
AP25 Capacitor 100 MF 
AP28 Resistor 20K 
AP29 Resistor 75K 
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ESP-AS 
ESP-A8 
ESP-A9 
ESP-Al 0 
ESP-All 
ESP-Al? 
ESP-A13 
ESP-A14 
ESP-Al 5 
ESP-A16 
ESP-A17 
ESP- 18 
ESP-A19 
ESP-A20 
ESP-A21 
ESP-A23 
ESP-A24 
ESP-A25 
ESP-A28 
ESP-A29 


54/ SB 


78 

79 



DRAWING NUMBER Patxo Nv 


AUTOCONTROL (continued) 
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Resistor 5.11K 
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80 

AP31 
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81 
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Resistor l.OK 
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Potentiometer 
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Square Barrel Terminal 

ESP-A46 
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AP48 

Screw. Pan Head 

ESP-A48 
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AP51 

Nut Hex 

ESP-A51 

94 
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I.C. LM3911 Sensor 

ESP-A52 
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APS3 

Sonsor Cartridge 

ESP-A53 

96 
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Pesistor - Calibration 

ESP-A54 

97 
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Sensor Cable Assembly 

ESP-A57 

98 
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ESP-A58 

99 
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Washer ~ Flat 

ESP-A60 
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Cable 

ESP-A62 
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Casting Compound - Epoxy 

ESP-A63 
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label Circuit Board 
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104 
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label, Control 

ESP-A65 

105 

AP66 

Washer, Flat 

ESP-A66 

106 

AP67 

Washer, Lock Spring 
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AP6B 

lead Set 

ESP-A68 
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AP69 

Mnunting Bracket ’ 
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AP71 

Switch, Low Pressure 

ESP-A71 
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AP7? 

Wiring Diagram, Direct Dump Valve 

• ESP-A7? 
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AP/3 

Circuit Board Assembly, Direct Dump 

ESP-A73 


AP75 

lead Set "A" 

ESP-A75 


AP76 

Standoff, Male- Female 

ESP-A76 


AP77 

Cable, Direct Dump 
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Cable, Pressure Switch 

ESP-A78 


AP79 

Fuseholder 

ESP-A79 


AP80 

Bracket Strain Relief 

ESP-A80 


AP81 

Capacitor, 2.2 MF 

ESP-A81 


APPP 

Capacitor, .012 MF 

ESP-A82 


AP83 

Capacitor, .033 MF 

ESP-A83 


Mi 
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DRAWING NUMBER 


AP84 

Capacitor, 2?00 MF 

ESP-A84 

AP85 

Resistor 3.3K 

ESP-A88 

AP86 

Resistor, 3.3M 

ESP.A86 

AP87 

Resistor, ,1?K 

ESP-A87 

AP88 

Trans fonner 

ESP-A88 

AP89 

Relay, DPDT 

ESP-A89 

AP90 

Box, Electric 

CSP-A90 

AP91 

Circuit Board Assembly 

ESP-A91 

AP92 

Circuit Board Assembly, Dump Option 

ESP-A92 

AP93 

Cable 

ESP1-A93 

AP94 

Cable, Power, 24V 

CSP-A94 


SIORAGE TANK 


TP2 

Sensor Restraint Plate 

tSP-12 

TPS 

Gasket 

CSP..15 

UVEL. 

J_~_,INSTALLAJ10N 


11 

Pipe Hanger 

ESI-1 

12 

Check Valve 

ESI -2 

13 

P & T Valve 

ESli-3 

15 

Gate Valve 

ESI-5 

16 

Pressure Relief Valve 

ESI-6 

17 

Housing 

• ESI«7 
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LEVEL 

I - INSTALLATION (continued) 

DRAWING NUMBER 

PaKC Nr 

110 Cable Connector 

ESI-10 


112 

Tempering Valve 

ESI-1? 

120 

113 

S106B Relay Assembly 

ESI-13 


114 

Vent Valve, Air 

ESI-14 

121 

115 

Check Valve 

ESI-15 

122 
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DRAWING NUMBER 

Pane Nr 

1 jr |[ -nfirttn-iii-iTiril 

58 

SUNSPOT Gas Cascade 

ESS-8 

123 

LEVEL E - ELEMENTS 
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Collector 

ESE-1 

28/29 

E? 

Solar Tank 

ESE-2 

30 

E3 

Electric Tank 

ESE-3 

31 

E4 

Gas Tank 

ESE-4 

124 

E9 

CASCADE Valve 

ESE-9 

32 

E15 

Pump - Grundfos UP25-42SF 

ESE-15 


E20 

CASCADE Modal //ISO Autocontrol Assembly 

E3E-20 
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Absorber Snap Fin 
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Cove Strip 

ESP-C4 
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Label 
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Waterway Cap 
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Channel Box Assembly 
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Backing Sheet 

ESP-C18 

51 

CP19 

Sealant 

ESP- 19 

52 

CP20 

Sealing Tape 

ESP-C20 
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CP21 

Glass Cover 

ESP-C21 
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Pipe Hanger 

ESI-1 

114 

12 

Check Valve 

ESI-2 

115 

13 

P & T Valve 

ESI-3 

116 

15 

Gate Valve 

ESI-5 

117 

16 

Pressure Relief Valve 

ESI-6 

118 

17 

Housing 

ESI-7 

119 

19 

Flexible Connection 

ESI -9 


no 

Cable Connector 

ESi-10 
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Vent Valve, Air 

ESI-14 

121 
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! ' ■ 
I 

tn*ct4i 

*““ Noue:l v4c'T^ 'J 




















'-'d M31A 






NOTES: 


1. MATERIAL: 

PHOTOGRAPHIC PAPER 
PRESSURE SENSITIVE ADHESIVE 
BACKED WITH PROTECTIVE RACKING 
PAPER. 


“4.30 - 





- .OOS THICK 



r N 

1 1 tMO 01 naif LANC 

[ 1 tANTA OAAOAAA. CAilf f|||| 

^ aHOUt fA4 AA«I 

INE. 

190199 

OTMinwitC 
»^iCi»ifo ofriMAt 
« 1 00^ 

»■» 4 0* — 
ANCUUl* t — 

MO 

Mt VlAiCM 

% 

A* 

AAAr NUM9IA 

AP 2 

f 

■ 



AAAf NAMC 

LABEL, AUTOCONTROL 

• 



TVOT-i^N 

FUL.U 

4^ Vacrre. \ 


« 



CM* • 

oec 

ESP- A2 

• 

t ♦ 








EEEflM, INE. 

















NOTE.'S: 

1. N\ A*Te,Ri AsU *. 

AKULOV 

CNAP'Bsj zo\ \ , Temper 

e. P(3ore=oTivE f\k)\sh: 

CLE1\R. CMROMACTH 

3.PA,RT NJO. Z\0(o (PAF) 

PAiiSTMO. 5EO -l^n-Oa-iefCAMe^OM) 

<4. SUaG.E3T^ 30URCE(^‘) OF-30PPL.V. 

RAF EUFCTROKilC MAPDVJARe UOC 

Z<^o hathavajav 

CoTRATFoROj CotOKJ . 0<fe4-3“1 

O ANAF 2 p 2 \OCa^ TV*\tr;Ptv\\OK-l\ ^ O "• ^ B 

C-OKP CcA.NA'i>'OM‘) /^'tHRU E^oTll^E UEMGTH 

F’^CNA HeT 3 > / 


i_. 

.21 e 

MIN 

T 


, 25 1 - 

MA.X 



-<— .£>2 


5330 DCOUIE LANC 
SANTA UAMUARA, CAUT. 93))} 
OM-8676 


MEAM, INE 


Canlmclor* l»c#tu* No 790399 


PART NUMBER 


UNLESS OTHERWISE mo Oat« i 

SPCCiriCO DECIMAL 

XXAOO^ ‘ 

.XXX * 0 0 •> ^ . 

ANGULAR ± 

DRAFT » 


AP4 


STANDOFF 

0^1 OI1AWIWO NO 

FSP. i 








|V^^TER|AL' 

ALUHlMUhA ALLOY 
C | v ^ p^^J TiEtV\peR T 3 

'E. PROTecTive 

CUHeM FILM (^ALODlKJe) 

FIL)\'5H COAT W\TV4 MM2TIM 

. MO. e*5 (Lusreia.-Le^'s black*) 
. ovo \\0D\CATB0 -surface *3. 


T 

UlO 


40 


.80 



. o ( 2 ?e 

.080 


BL-ACK 

FlKJie>H 


-.\ 4 Z -,152 DIA 

. FrBF FROIA &LK 
Flvo\3H tooTB 'Z 



tiiO DCDlliC UNt 
SANTA OARDARA, CAUF. STIU 
B&4>8676 


. gEflM , INE . 

A Contractor* Ucann No ?90399 


RcvistCNS part number 


UNLESS OTHERWISE 
SPECIFIED DECIMAL 
.XX ± 0.0 2 
.XXX ± 0 0 
ANGULAR a; 



AP5 


HEAT5IKJK 


RJ(_L 


^ 00114. 


E 5 P - A 8 












I, material: 

TAPPING SCREW, 
SLOTTED PAN HEAD. 
STEEL, CARBON 
AISI 1016 TO 102A 




TABLE I 


U‘ 3 A STD TYPE T 
( TYPE 


PART NO. 

A 

H 

L 

P 

AP6 -001 

,256-;270 


ZZ- .25 

.095-. 106 

AP6 -002 

.256-270 

.072-082 

lljjlllll^^^gl^ 

.095-. 106 


TABLE IT 

. DESIGN RECOMMENDATION 


THICKNESS 

MOLE SIZES FOR 

STEEL 

ALUM 

BSHI 

.113 (#33) 

.109(7/64) 

lllllllll@Hi 

.116 (#32) 

1 

,111 (#34) 


UNLIOS OTHCf)WiSC 

decimal 

tX rj 0 0 
XXX ±00 

ANOULAR ^ 


lawKi WV I 


53^U OtDOit LANC 
8AHTA OAftDAHA CAUf $3UI 
064-.e076 


ECEflM, !NE 

Contructom lutni# No 2!)D399 


ffCVi&ICNS PART NUMpCR 


AP 6 


SCREW, SELF TAPPING 


CHK O T NO 
































<4^ 


Sill'S 


OHIGLNAL PAGE LS 
OF POOR QUAl.m' 




J' V >" 

?35 

K Ul 0 

Vtfo' 


0^ 

K < OJjO 










NOTES 1 


1, INTEGRATED CIRCUIT SOCKET 
PART NO, =703-3777-01-0'l-12 
NO, OF CONTACTS = H 
TERMINALS = SOLDER TAB 

2, SUGGESTED SOURCE (S) OF SUPPLY; 
CAMBRIDGE THERMIONIC CORP (CAMBION) 
FSCM NO, 7I2T9 

OR EQUIV 



Solder Tab with AnlhMolsture Bosses 
Dimensions 




iTps 

S330 OCDOIE UNE 

1 1 SANTA 8AR0ARA. CALIF. 93U1 

/ \ 964-l67fi 

iiljEflM, INE. 

Co:itr«(;tor> Licfnt* No 290399 

tolchanccs 

«eVI5IONS 

PART NUMBER Q 

UNLESS OTHERWISE 
SKCtFlEO DECIMAL 
,XX ± 0.0 - 

,xxx±o.o « 

ANOUUR ± 

DRAFT 

NO 

— 

p/tT( 


t 



PART NAME 

I,C, SOCKET 

1 



> 



pNAWN IV 

TUPVISOM 



4 



CNK 0 

rbe-c iCff' 

ONA^NO NO 

EsP-A9 

■ 



T4ACKD 

Arr 



^ — ir 


1, INTEGRATED CIRCUIT 
PART NO, LM32AN 
OPERATIONAL AMPLIFIER 

2, SUGGESTED SOURCE (S) OF SUPPLY! 
NATIONAL SEM-COND CORP 

FSCM N0,2701A 
OR EQUIV 



!4 ue^o CAVMTY DIP 



1, DIGITAL INTEGRATED CIRCUIT 

PART NO. CD'lOll A/E., QUAD 2 INPUT 

2, SUGGESTED SOURCE(S) OF SUPPLYi 
R.C.A, CORP SOLID STATE DIV 
FSCM NO, 187U 

OR EQUIV 


n^ii 




‘■’•H 


1 / t I # 

v.ri n 

1 II II 

WtUm vi(» t| *A 

4 ^ U \A ,3 U-uM-J 


(E), . Sljffixos 

JEDECMO-001.A8 

14.U#ad 

‘‘svMDOL 

MtN MAX 

A 0 15S 0 200 

Ai 0 020 OOtIO 

U 0 014 0 020 

Ol 0 000 0 0 C 5 

C 0 OOflT ll 012 

_.0 074^ . 

t 0 300 ^”0 325 

El 0240 0760 


rn f -1 


flA I '* «M 

yiL'-.. 


i.A„, 


»fll M»U 

CD4011AE 


PLASTIC PACKACB 

(e euFPVX^) 


•1 

0 100 TP 2 

•A 

0 300 TP 2,3 

1 

0 125 0 150 

• >2 

0 000 0 030 

a 

OP 150 4 

N 

14 '6 

_ Nl 

__ 0 6^ 

Ol 

OCmFI 0™076 

S 

J5.0C5 1 0 000 


NOTES; 

Rflrr tu Ruifi foi Dmwmtonmg (JEOEC PuUlicilior) No 13) 

for A«(il Lfid Ptotfiiff OultirHi 

1 WhfO Ifui OfVine <i lupplr^d lolikr dip^Md, ffw mi^imyrn lend 
thielineii (nurow poMton) wiill not f nc»ed 0 013 * 10 33 mm). 

2 Ifidi withm 0 000" 10 17 mm) im)»u» of Tru» Ponlton (TP) 
«t pUn« With minimum mittital corvlition ind unit 
imlittfd. 

3. i/v ipphit in lont L 2 wfwn unit initilltd. 

4 0 ipp)i«t to ipraid Itidi prior to inttil)atian> 

5. N ii th« minimum ipjintitY of lud poittiom^ 

0. Ni ii thi puintitY of illowitili nmimg Uidt. 



OEOPIE UNC 
&ANTA DARDAHA. CAUf 93111 
064-6670 


IUrm, INE. 


Contficlom Lictntt No 790399 


PART NUMIUR 


UN(.e&s oTMrRwist; no oAti 
SPCCinCO DECIMAL — - 
X X a* 0 0 - * 

XXXirOO^ 

ANGULAR ± ^ 

DRAFT V 


AP 11 


- IC-CD'IOII LOGIC CHIP 

^OAAWN ■¥ nCAH Y ^ I ^ I 

1 iw o w^^oio KJOKig. J 5 e&, i... 

" ' ChiTd DAlf 01AWIMO NO 

-It..-...- ESP-All 




1. TRANSISTOR 
PART NO, 2Ni|il01 

2. SUGGESTED SOURCE(S) OF SUPPLYi 
FAIRCHILD SEMI-COND 

FSCM 07263 
OR EQUIV 

TABLE I 

MAXIMUM RATINGS (Ta - 25‘‘C UNLESS OTHERWISE NOTED) 


RATING 

SYMBOL 

VALUE 

UNIT 

COLLECTOR - EMITTER VOLTAGE 

VCEO 


Vdc 

COLLECTOR BASE VOLTAGE 

VCB 

60 

Vdc 

EMITTER BASE VOLTAGE 

Veb 

60 

Vdc 

COLLECTOR CURRENT-CONTINUOUS 

Ic 

600 

mAdc 

TOTAL DEVICE DISSIPATION Ta =25c 
DERATE ABOVE 25 C 

Pd 

310 

2.81 

mW/ c 

OPERATING & STORAGE JUNCTION 
TEMPERATURE RANGE 

Tj Tstg 

-55 TO 
+135 

“C 


0 0 o) 


STVl-E \ 

P\Ki \ emitter, 
P\M 2L BASE 

PIN 5 Collector 


UNUSS 

SPCCirtCP PCCIMAL 
XX ± 00 — 
XXX T 0 0 •- 
ANCUtAR t 
OHAfT 



$3)0 OCUDIC UNC 
SANM OAROARA. CAUr 93Ut 
S$4*6676 


ECEflM, INE 

Contractors ticants No ?90J99 


KCViSlCNO PART NUMOLn & 

1 M 

OATt r •» 


■ AP 12 


TRANSISTOR 2NAA01 


3HS!5SSS±i 

CMK D 











NOTES: 

1 ) TRANSISTOR 
PART NO. 2IWA03 

2. SUGGESTED SOURCE(S) OF SUPPLY; 

FAIRCHILD SEMI-COND 
FSCM 07263 
OR EQUIV 

TABLE I 

MAXIMUM RATINGS (Ta = 25“ C UNLESS OTHERWISE NOTED) 


RATING 

SYMBOL 

VALUE 

UNIT 

COLLECTOR “ EMITTER VOLTAGE 

VCEO 

AO 

Vdc 

COLLECTO.-' - BASE VOLTAGE 

VCB 

AO 

Vdc 

EMITTER “ BASE VOLTAGE 

Veb 

5.0 

Vdc 

COLLECTOR CURRENT *• CONTINUOUS 

Ic 

600 

mAdc 

TOTAL DEVICE DISSIPATION Ta=25“C 
DERATE ABOVE 25 C 

Pd 


m1}/°C 

OPERATING & STORAGE JUNCTION 
TEMPERATURE RANGE 

TJJstc 


°C 


10 O oi 


STVLE \ 

FlM 1 E.tA\TTHR. 
PIM Z 

PIM COLLBCTOR. 


UNltSS OTMCRWISC 
SRCCiflCO DCCIMAl 
XX ±00 •• 

XXX ±00 
ANCUUR t 
DHAinr 


IM sum . 


5330 Otimt iANC 
SANTA OAMDAHA. CALir 43111 
964>867C 


ELEflM, INE 

ConWiCtnn Lictfli* No 790399 



part numiicr 

AP 13 


part NAMt 

TRANSISTOR 2IWA03 

DU AWN »V 

TVAOVAtOW 


"“'TJoioe 

MAMP'Al , 

CHK D 

T N AC r 0 

— 

APP O 

|>AAWING no 

ESP -A13 












1. TRIAC (THYRISTOR) , 

PART NO. General Electric SC137-A 

OR 

PART NO. Motorola 2N6070A 

2. SUGGESTED SOURCE (S) OF SUPPLY; 
motorola INC semi "COND products div 
FSCM NO. 0Wl3 

GENERAL ELECTRIC CO. SEMI “CONDUCTOR 
FSCM NO. 092W 


PART NO. 

■ 

MOTOROLA 

GENERAL ELECTRIC 

AP lA 

2N6070A 

SC137A 


TABLE EL 

ELECTRICAL SPECIFICATIONS 


CHARACTERISTIC 


PEAK ON-STATE SURGE CURRENT 
ONE FULL CYCLE (NON REP) 


REPETITIVE OFF-STATE VOLTAGE 


RMS ON-STATE CURRENT 
360 CONDUCTION 


PEAK GATE TRIGGER CURRENT 


MAXIMUM VALUE (MA) 



Itsm 


Vdrm 


It (rms) 


QUADRANT 


ICTK 



.ns 

.iwl. 






' br\crrt>RO\-^. 
— f *S 

P\Vi \ tAT I 
•^‘5 p,m 2. MT2 
t tS/WTE 


.52S 
^ 3PL- 

.030— .os 2PU 


5330 DCUaiC LANC 
5ANTA qAHPARA CALIF 93IU 

904.&676 


ELE.HM, INE 

Contrtclon L.cfntf No 790399 


HeTcr-isiwx 
CONTACT AkREAv 
(■EOTTriFA 

c^se 11-02 


TOUHANCCt 

HCVISICNb ] 

UNUS5 OTHCNWI&e 
SPtCtnCO DKIMAL 
XX ± 00 — 

t*Q 

% 

OAt| 



• f 

XXX t 00 ^ 
ANGULAR ± 

OH AFT 

1 



( n 

« 

^ 


o i 

_ J 

9 




part NUMIlfR 


AP lA 

PANT NAME 

TRIAC (THYRISTOR) 

ODAWN av 7 ' t C A k I . . Z 1 7 ^ MAMA'AI, - 

THotA^^ ou I-’YHf .. i-icrre ' 

cha“o ’ b«A».. nc.no 


































flCTES: 

1, VOLTAGE REGULATOR - 
PART NO. FUA 7812UC 


2, SUGGESTED SOURCE (S) OF SUPPLY? 
FAIRCHILD SEMI-COND 
FSCM 07263 
OR EQUIV. 

.4^ - 

MAK 

,ei 


STANDARD APPtlCATlON 


rfr»uio-^-o4 

^ in* 

0 


T 


llV 


Co** 


A co'nnion ptuiini) t| iftiuMrd ItfKvfrn thf 
liiput «nr1 thf mnnui vnll*^r| n»r tniiut voM 
muti tvi><r«tly 7 0V «how» th; out 

pul voM#ic fviPM dgMttg tnr low potnl pn ihr 
input rtripv vDll^f 

XX * lh»»f two nigdt cl I'te lypr nurnhet uid> 
e«ic voltage 

* • Ctn d itHMitta »f trguUto^ d locifrd «n : 
lpprfci*iMi* diitiMce Rom puwtr lupply ' 
RMei ; 

•• • Co tmp»ov«i ii«bilrty «nd itiniNrnt r»' ^ 
M>omf 


HI 


1 


T 


■J4-Z-.\SZ Dl^ 




“■ 1 


5:^ 

i 

_ 

T ^ 

T 

t i 

hnnr 





.G5 

MAX 


.22 
•=>PL 
.02»0 

BcsAOO — 

2PL4. 1 


TOT 

X] 

4?i-] 

1 

.lo-H 

r* 




rj 


-.16 
30 


.SB NAAK 
*6 PU 


'".020 

2) PL 


HEAT SINK SURFACE CONNECTED TO PIN 3 




/ 

IeIjC 

& 

5330 OEDUtC LaNE 
J SANTA BARBARA, CALIF. 93111 

^ 964-0676 

ffllM, INE. 

Con(r«cto^^ Llccnt# No. 290399 

TOURANCCS 

REVISICN& 

nART NUMBER 

^ AP 15 

UNLtsa oTHcnwisi: 
srccirico decimal 
XX ±0.0 «• 
<XXX d 0.0 »> 
angular ± 

DRAFT 1 

V^DOP.’S 

APPLY 

NO 

OATI 

L-J 




' NAME 

UA 7812 VOLTAGE REGULATOR 

» 



s 



DJfCWH BV 

ThCM-SOM 


IwlAlirWIAL 1 

KJC5TE.I 

4 



CHK 0 

“•2‘ PEcKa 

bn A W 1 NO NO 

ESP-A15 

• 



TR.ACIO 

AP-r o 


NOTES ! 


1. LCIC-UADC12 RELAY 
PART NO. LCIC-UADC12 


SUGGESTED SOURCE(S) OF SUPPLY; 
OMRON CORP OF AMERICA 
1050 STATE PARKWAY, 

SCHAUMBURG, ILL. 60172 
OR EQUIV. 

I I ^ 

.850 


.610 



1.020 


.040- 

4PL 


.070 


UiUUIt:. LANC 
SANYA OAHUAHA, CAUr 

964-0676 


AM, INE. 


Cunlr«clArt Lic«(itff No 29D39S 


UNUtSS OTMKRWtSt 
Sf*CCiriCO DECIMAL 
XX ± 0 0 ~ 

XXX ± ooo6 

anrular ± 

DRAFT 


AP 16 


TART NAME 

LCIC-UADC12 RELAY 


I *''*" Fuu. i-sesi' \ocv5 \ 
_ SBuovj‘14 


E5P-A\G 


g] 













NOTES! 


1. SPST SWITCH 

PART NO, MTA-106D 
TYPE-SPST ,&AMPeia5VAc 

2. SUGGESTED SOURCE (S) OF SUPPLY i 

ALCO ELECTRjOMIC PRODUCTS IMG 
FSCM NO. 95146 
OR EQUIV 





NOTES ; 

1, SPST SWITCH-CENTER OFF 
PART N0,= MTA-106E-PC 
TYPE-SPOT, £, AMP @125 VAC 

2, SUGGESTED SOURCE(S) OF SUPPLYt 

ALCO ELECTRONICPRODUCTS INC 
FSCM N0.95W-6 

OR EQUIV 



1373 

. 3W^ 




033 Ut> ft 040 W. 
K«y«««y 






tl»0 0 3 
C*~D 



r<K. 


RECOMMeUDeD P^.VOH.L, 
CUTOUTS r— ? 


UNUS5 OTHEHWISC 
SfMCIFIED DECIMAL 
.XX X 0.0 
X.XX X 0.0 ^ 
angular ± 

DRAFT 


LJ 


&330 DEDDIE LANE 
SANTA BARBARA. CALIF T 'U 


EtEflM, INE 


ContfftclOM Uc«n«* No .790399 


nCVIs;iON6 | part number 



AP 18 


SPOT SWITCH -CENTER OFF 














If 




NOTES! 

1. DIODE 

PART NO. IN^002 


2. SUGGESTED SOURCE(S) OF SUPPLY; 

MOTOROLA INC, SEMI-COND PRODUCTS DIV 


FSCM NO. 0^1713 
OR EQUIV 


8 


NON-REPETITIVE PEAK SURGE CURRENT 30 A. CR2P\CVCLEtel5«C 

AVERAGE RECITIFIED FORWARD CURRENTdo'i s |.oAMP A,T ")S®C 
PEAK REPETITIVE REVERSE VOLTAGE (VRNA CREPES - \OOVDC 
MIN. FORWARD VOLTAGE (Vf MIKJ) == 0.1 V f^T 0.\ AMP* 'Z'p'* 

MAX. FORWARD VOLTAGE (VF MAX) - MV AT l.O AmP. 

MAX. REVERSE CURRENT MAX) = lO/t A , '2.3‘’C AT \OOV 


‘’C 


h* 


l .\0 

MlW 


.250 

.185 



2. PL 

1-"' 


DIA 
2 PL 


£.,oo 


DIA 


I 



&330 OtDUIL I.ANC 
SANTA HAHHARA, CAUtr, 931 H 
964-8676 




ELEflM, INE. 




Contractor* Ltctni* No 290399 


TOLERANCES 

UNLESS OTHfRWISC 
SrCCtrtED DECIMAL 

XX too ^ 

XXX too _ 
ANCULAm t 
DRAFT 


NCViSICNS 


PART NUMIIER 


AP 19 


INA002 DIODE 


PffAWN ttV 




K>040e: 


OAtr 

Z c?ec l(a 

Xrr o 


tiAlcniAL . 

OWAWINc'no 

ESP-A19 


72 


i 


THACto 


1. ZENER DIODE 
TYPE 1N5231B 

2. ZENER REGULATOR VOLTAGE (Vz) - 5.1 VDC +5Z 

3. TEST CURRENT (Iz) = 20 MA „ , , 

4. MAXIMUM ZENER REGULATOR CURRENT (IzM) “ 200 mA 

5. POWER DISSIPATION (Pt) = 500 MW 

6. SUGGESTED SOURCE(S) OF SUPPLY; 

TEXAS INSTRUMENTS INC 

FSCM NO, 01295 



NOTES: 

1. AC-DC LED LAMP 
28 VOLTS 

COLOR = &REEN 

I 

2. SUGGESTED SOURCE(S) OF SUPPLY: 
I.D. I. ELECTRIC CANADA LTD ■ 
FSCM NO. Sim. 

XCITON CORP 
FSCM NO, 5318A 
OR EQUIV 


TABLE 


PART NO. 

VENDOR 

PART NO. 

IDI 

XCITON 

AP 21 

BA304 HI 

XC556 OR XC 5053 


UNLESS OTHCnWISC 
SPCCJritO DECIMAL 
.XX *0.0 — 

XXX * 0.0 M 
ANOULAR * 


5330 DCO0IC LANE 
SANTA 0AROARA. CALIE. 93)11 
964.867ft 


INE 

^ Conlrjicloi> Lic«ni« No 390399 


PART NUMnCR 


AP 21 




LED-UMP 


KiOMe 




















NOTES! 

1, FUSE 

CURRENT RATING = 3AMP, 250V 
PART NO, 312003 
TYPE 3AG 

2, SUGGESTED SOURCE(S) OF SUPPLY; 
LITTLEFUSE INC 

FSCM NO. 75915 
OR EQUIV 


I 

I 





■23 

DIA 

\,?Jy ^ 

f 


rTs 


&330 OCDQIC LANC 
SANTA DARUARA. CALIF 93111 
964*8676 


EOEflM, INE„ 






Contr«ctort LiCfnti No ?90399 


TOLCRANCCS 


HCVISICNS 


UNUCS5 OTFICNVVISC 
SPtCinCD DECIMAL 
XX t 00 — 

XXX t. 0 0 — 
ANCULAR ± 

DRAFT 


PART NUMOtR 


AP 23 


FUSE 




CHK D 
TrtACIO ‘ 


Arr D 


MATI.»MAL ■ ■ ■ 

sen FJcrrs. 


DM AWINO NO 


ESP-A23 


75 



1. CAPACITOR, TANTALUM 
PART NO. WBR 1000-25 
1000 MF, 25VDC, 

2. SUGGESTED SOURCE (S) OF SUPPLY i 
CORNING-DUBILIER ELECTRONICS 
FSCM NO. 09023 

OR EQUIV 


UNLESS OTHERWISE 
SPECIFIED DECIMAL 
.XX :t 0-0 
>XXX ± 0-0 
ANGULAR X 
DRAFT 



6330 DCDBtE LANE 
SANTA DAROARA, CAUF. 93UI 
9G4-6G76 


INE 

Conifictof* LIcent# No 290399 


HCVISICNS PART NUMBER 

OATl { ar I 


AP 2A 


PART NAME 

CAPACITOR, lOOOMF 


OaAWHBt »CALl I—, », I M At IW lAy . _ t 












NOTES; 

1. CAPACITOR. TANTALUM 
PART NO. WBR 100-25 
100 MF. 25V 

2. SUGGESTED SOURCE(S) OF SUPPLY; 
CORNING-DUBILIER ELECTRONICS 
FSCM NO. 09023 

OR EQUIV 




1. RESISTOR. FIXED 

20 K .25 WATT, 

TYPE, CERMET FILM 

2. CONTINUOUS AMBIENT TEMP 

70 ‘’c WITHOUT POWER DERATING 

3. SUGGESTED SOURCE(S) OF SUPPLY; 
ALLEN BRADLEY CO. 

FSCM NO, 01121 
OR EQUIV 


.O'O 

2PL 


.3^ 

* 3Ce> 





I.’7S 
Z PL 



/zzzz\ 


53JO Dcomc LANC 
5AHTA DAROARA, CALIf 931 1 1 
9 $ 4*8076 


EMM, INE 


Conlrifion Ltcfnit No ?9D399 


UNltSS OTHbRWlSC nO 
SRCCtntD OCCiMAl 

XX i 0 0 ^ ‘ 

XXX ±00 — 
ANGULAR ± 

DRArr , 


rAHT HUMUER 


MAWH Ot 

rtuKS:iOvJ 


AP 28 

RESISTOR. 20K 




ESP-A28 




NOTES! 

1. RESISTOR. FIXED 
75K.+5X. ,25 WATT 
TYPE. CERMET FILM 

2. CONTINUOUS AMBIENT TEMP 
70°C WITHOUT POWER DERATING 

3. SUGGESTED SOURCE(S) OF SUPPLY! 
ALLEN BRADLEY CO, 

FSCM NO, 01121 
OR EQUIV 



2 PL. 







NOTES: 

1. RESISTOR, FIXED 
5.11K, +17. .25 WATT 
TYPE, CERMET FILM 

2. CONTINUOUS AMBIENT TEMP 
70“C WITHOUT POWER DERATING 

3. SUGGESTED SOURCE(S) OF SUPPLY: 
ALLEN BRADLEY CO, 

FSCM NO. 01121 
OR EQIIIV 


I.fcZ 

1.3S 


■2. PL. 


.39 

.36 



6130 Di&Bte IMit 
KANTA UARIIARA. CALIF 931 U 
9&4*8676 


i 


EOEflM, INE. 


Conlr«ctnr> Ltcvnik No 290399 


PART NUMHCn 


UNLr&6 OlMIHWiSC 
SMCCiriCD uccimal 
XX X 0 0 
XXX *00 

angular * 

OMAFT 



AP 30 


RESISTOR, 5.11K 


I -iW vjcTE I 

o*^*—*^ «n i owawino »6 

A Pec^<»lESP-A30 













li 

— • 


D.A 
2 PL 


.l'53 

.1 n dia> 


S330 OlOail lANt 
5AM A UAnOAHA CAirr 03] ll 


/ -:::a 

EIjEAM. !NE 


ft itO*.. U f» Ni! .‘1. 390 


«tV» 5 K.N«i MART NUMMIR 


UNlCSfi OTH{HWIf»C no OAtt 
SMtCTfUD Uf t IMAI 

XX + 0 0 w * 

XXX + 0 0 j 

ANtiUlAR t 


52 


PART F 4 AMI 

RESISTOR. 2 ^^ 

1“ “ ■ W p U I 

.S^l’peci^iccOo 

»«#4id #f*rt 1 L.OI yc^ 


81 


NOTES ! 

1. RESISTOR, FIXED 
l.OK, tSl, .25 WATT 
TYPE, CB 

2. CONTINUOUS AMBIENT TEMP 
70*C WITHOUT POWER DERATING 

3. SUGGESTED SOURCE(S) OF SUPPLY: 
ALLEN BRADLEY CO, 

FSCM NO, 01121 


OR E0UIV 


Jl 





I 




i 


I 


L.0’56 


.oa^ 


DIA 


,02.1 1^14^ 

t PL 


T0L£RANCCS 


UNLESS OTHERWISE 
SPECiriED DECIMAL 
± 0.0 ^ 
.XXX ±0.0 
angular ± 
draft 


82 



6330 DEOQIC LANE 
SANTA DAROARA, CALIF. 93U1 
DB4>8676 


EDEflM, INE 






Conlrsctor* Liceni* No 290399 


MCVISICNS 


NO OATK 


»»ART NUMBER 


AP 3^ 


RESISTOR. l.OK 


D*AWN «y 




Moiob 


*rr O 


MAYtnIAL , I 

mote: 1 

DiDrWINO NO 

ESP-3A 


t 


Y 


13 





.ozi 


Dl^ 

2 PL 


,0®)© r-.,. 

.oae 


i 2 io oi:onti; iani; 

BANTA riARUAriA. CALIf fjtU 


lifflM, [NE. 


Contractors Liccnte No 290399 


uNurss oinniwiBi: no 

SPtCinCO OtClMA! 

XX t 0 0 * 

XXX ±00 j ’ 

ANCULAH ± 


MOtR ^ "ty r“ 

AP 35 

“telSTOR. lOK 


1 t}«AWN ■» 

TMON\-e>ou 


I MAttniAL 1 

toore. t 


”^‘DfcC“?4. 


ESP-A35 


NOTES ! 

1. RESISTOR. FIXED 

390 OHMS. ± 10%. .25 WATT 
TYPE CB 

2. CONTINUOUS AMBIENT TEMP 

70 °C WITHOUT POWER DERATING 

3. SUGGESTED SOURCE (S) OF SUPPLY: 
ALLEN BRADLEY CO. 

FSCM NO. 01121 
OR EQUIV 


1.3& '^5 

ZPU 



,cee> 

.oe >2 


DlA. 


.OZ7 


OU\ 

e pu 


&330 DCDOIC lAKC 
SANTA OAHtJARA, CAUf. 93111 
05A-B676 


lOMM, INE. 

ContMCIgn Lic#«Ui No 290399 


UNLESS OTHCNWISC | mo oati 

SPECIFIED DECIMAL — 

XX :t 0.0 ‘ 

,XXX±00 

ANGULAR ± 

DnAFT j 


RESi.rOR. 390 -n. 

' .P^A WN BY r »CAiI » 1.^. 1 MAtTwVal 

T MoMrboM -5g.e Nt oTE\ 

' CHK P HAIt ” On“av/ING NO '* 

ESP-A36 





NOTES ! 

1. RESISTOR. FIXED 
TOOK. ± 1 %, , 25 WATT 
TYPE, CERMET FILM 

2. CONTINUOUS AMBIENT TEMP 
70°C WITHOUT POWER DERATING 

3. SUGGESTED SOURCE (S) OF SUPPLY! 
ALLEN BRADLEY CO, 

FSCM NO. 0J121 
OR EQUIV 






NOTES: 

1, RESISTOR. FIXED 
2.2K. ±5%. .50 WATT 
TYPE. EB 

2, CONTINUOUS AMBIENT TEMP 
70”C WITHOUT POWER DERATING 

3, SUGGESTED SOURCE(S) OF SUPPLY: 
ALLEN BRADLEY CO. 

FSCM NO. 01121 
OR EQUIV 



.031 2,pi_ 


.41 


■ f 


l.fce 

i.sa 


2 PU 




.146 

•'32diA 


J 



5330 DCBBie UNE 
SANTA fiAnSARA, CAUF. fSHl 
964 -B 67 ft 


EDEfIM. INE. 


TOLCNANCES 


UNLESS OTHCRWiSl 
SPCCiriCO OECUbtAL 
.XX ± 0.0 
.’4XX 0 0 w 

Af/CULA.^ ± 

DRAFT 


Coniktcton Lictnttt No 290399 


REVISIONS 


PART NUMDCn 


AP 38 


RESISTOR. 2.2K 


■ QW AWN «V 

THph^SoU 




Njcrre 

RAtVINC MO 

ESP-A38 


i 


86 


TRACtO 


NOTES: 

1. RESISTOR, FIXED 

680 OHMS, ±10%, .50 WATT 
TYPE, EB 

2. CONTINUOUS AMBIENT TEMP 
70“C WITHOUT POWER DERATING 

3. SUGGESTED SOURCE(S) OF SUPPLY: 
ALLEN BRADLEY CO, 

FSCM NO. 01121 

OR EQUIV 




1, RESISTOR. FIXED 
/].75K. ±1%. .25 WATT^ 
type. CERMET FILM 

2, CONTINUOUS AMBIENT TEMP 
70°C WITHOUT POWER DERATING 

3, SUGGESTED SOURCE(S) OF SUPPLY; 
ALLEN BRADLEY CO. 

FSCM NO. 01121 
OR EQUIV 


33 


UNUSS OlHrRWI&C 
SMLCiriCD DCCIMAL 
XX i 0 0 — 

XXX ± 0.0 — 
ANOULAR ± 

DRAnr 


W30 OCOHIC UNC 
SANTA RAROAHA. CAUr 93U1 
fl$4.B676 


ELEflM, INE. 

Conl»»ctori No 790399 


nCVISICNS PART NUMBCR 


AP 


RESISTOR. ^.75K 


^Ho P\i>o M sjotoe . -^ g''tooTC I 

INK O y " DHAWING NO 

F9P-AU1 

r*A lo Arr o iLOl r\“X 













NOTES'. 

1. RESISTOR. FIXED 

±IZ, .25 WATT 
TYPE. CERMET FILM 

2. CONTINUOUS AMBIENT TEMP 

70 °C WITHOUT POWER DERATING 

3. SUGGESTED SOURCE (S) OF SUPPLY: 
ALLEN BRADLEY CO, 

FSCM NO, 01121 
OR EQUIV 


5330 Denote l-ANC 
SANTA DAROARA, CAUf 93U> 
964*8676 





EOnflM, INE 






Co«Ytr«ctar« tutni* No 790399 


RCVISICNS 


part NUM8CR 


PART NAMC 


AP 1^2 


RESISTOR, 


A.64K 










NOTES: 

1. RESISTOR. FIXED 
160K. ±5X .25 WATT. 

2. CONTINUOUS AMBIENT TEMP 
70°C WITHOUT POWER DERATING 

3. SUGGESTED SOURCE (S) OF SUPPLY; 
ALLEN BRADLEY CO. 

FSCM NO. 01121 
OR EQUIV 






1, POTENTIOMETER 
TOP ADJUST 

lOK/ ±20%. .25 WATT 
PART NO, 3389P-MO? 

2. SUGGESTED SOURCE(S) OF SUPPLY; 
BOURNS INC, TRIMPOT 

FSCM NO. 32997 
OR EQUIV 


7A 


.39 

T 



J73-- m 



.1C 


(5) WtPCR 



CiOCKWiSE 



&a:0 OCODIC LANC 
SANTA BARDAHA. lAUT 9)111 
OM>B676 


ECEflM, INE 


-■Ti 


Contr^ctori liccnt* No 290)99 


TOLERANCES 

REVISJCN& [ 

UNLESS OIHIRWISE 

MO 

OATK 

■ T 

S»*ECJntO PCCIMAl 




XX ±001 
.XXX t 0 0 0*7 
ANRULAR 

1 

] 

- ' 


DRAfT 

> 




« 

1 



rART NUMBER 


AP 45 


POTENTIOMETER 


rfMcSsojj. 




bllAWIHb MO 

ESP-A45 


O 1 


THACCO 


L TERMINAL SQUARE BARREL 
BRASS, TIN plated 
PART NO, NASA 

2. SUGGESTED SOURCE(S) OF SUPPLY! 
NATIONAL TEL-TRONICS DIV. 
EASTERN AIR DEVICES INC 
F3CM NO. 91967 

nn ^ I | 


OR EQUIV 




,0\^ RAD 
*2. PL 




,0\^ RAD 


•SHnOCK 


~1 


UNLESS OTHEHWiSC 

sPLcinco occimal 
XX ti o.o| 

XXX + OOOS 1 

ANGULAR T Q®30 



zzrrzk 


S330 DCttOIC LANC 
SANTA nAMOAHA. CAlir. 93111 
9d^.667e 


JIjEAM, INE 

Cootr*clo»» Ltctnt# No 290399 


nCViSiCNS I PART NUMBER 


AP A6 


terminal, square BARREL 


ESP-AA6 

















msm 


NOTe^’. 

\, M^rreisiAsU 

e>Te.EU CHf^OMKTE 

F\VO\SH . C/\O^A\ulv^ DPTlDSJAsL 





.I 3&-52 OMC -eA 

( tslO' (o) 




TABLc 1 

papist S 30 . L 
AP^a-ooi .Z 3 
AP 4 S -001 . 52 , 

APAa -003 -36 
AP ‘=^&-004 .44 


UNUS 5 OlHrflWlSC 

spectritD ntciMAL 
xKt 00 •* 

%Xt *00 ^ 
ANCULAR * 

UHAI i 


& 3)0 DinSlC LANC 
SANTA UAHHARA. CAUf 93 tU 
954*0676 


EDEflM, INE. 

Conlr«ctor« ltc«nit No 290999 


NrVISlCNfi PART NUMOtH 


nuwDin . ^ 

i .. AP 4 S 

i »""■ » — I " - - 'll— ■ .»« I 

I PANT NAMt 

-j— SCREW. P^^J HD 


■^OTn 5 o m I 5 eM'‘Vio‘re \ 

ESP -48 


93 


















NAOTes: 

STEeu, &\S)C CH\>0MKTH. 
FL./fcCreO. C^ONMOhA OPTIOVJA^L. 



I 964.867C 

[HiRM, INE. 

Contr*clor> Llc*n»« No 290399 


TOUNANCCft 

HE VI SIC NS 

part NUM5ER A . 

AP5>» 

UNU$S OTHCRWISi: 
SPCCinCO DECIMAL 
XX i- 0.0 - 
XXX ±0 0 ^ 
ANCUt AR X 
ORArr 

94 

NO 

DAT! 

n 

1 


■ 

rAHT NAME 

MUT, HEX 

• 



> 




mamm 


i 



CNK O 

“t?peci6 

OAAWINC no 

E5P-A5I 

1 



TNACio 

Arp 0 


1 


h 














motes; 


1, LM3911 TEMPERATURE 
COR I ROLLER IC 

SINGLE MONOLITHIC CHIP 
OPER TEMP RANGE - 25°C-+85“C 

2, SUGGESTED SOURCE(S) OF SUPPLY: 
NATIONAL SEMICOND CORP 

FSCM N0,27OW 
OR EQUIV, 



6330 OtUDiC UNC 
SANTA OAROANA. CAUr 93111 
964*8676 


ECEflM, INE. 


Contractor* Ltccnt* No 790399 


NCVIStCNII 


UNLCS9 OTHCMVi'tSt: 

no 

OATI. 1 »r 

SPCClFJtt) DECVMAL 


I--- 

XX .t 0.0 M» 

1 



XXX + 0 0 ^ 




ANCiUIAR t 




DMAfT 





* 



9 b 

• 






LM3911 TEMP CONT IC 




CHK O 
TNAcjro 


joojH 
^6 vow -]d 


NO 


ESP-A52 






NOTES; 

1. RESISTOR^ FIXED 
.e^WATT^ :tl07o 
TYPE^ CB 

2. AT ASSEMBLY “ SELECT ONE FROM THE 
FOLLOWING VALUES IN TABLET. 

3. CALIBRATE SENSOR ASSEMBLY PER 
ENGINEERING SPEC. 

^1. SUGGESTED SOURCE (s) OF SUPPLY; 
ALLEN BRADLEY CO. 

FSCM NO.Otiei 
OR EQUIV 


/FABLE I , 

(see NOTE Z ) 


PART NO. 

AP 5^1 - 001 

- 99? 

A^ 3 " OOi 

A^ BA " OOm 

?> “ 99? 
3 “ 99§ 
A^ 3 “ 99e 
A? 3 “ UUB 


IN OHMS 


TABLET CONTINUED 


PART NO. 


AP 5^ - 01/j 
AP 3 - 01 
A^ 3 - Qlf 
AP BA “ 01/ 

I' S^S 

h a - m 


VALUE 
IN OHMS 



!i330 U^milC lANi: 
SANTA HAH II AH A. CAUf 931)1 
DB4-firi76 


EUGflM, INE. 


Ctm|(«i.tt)it in*« No 29039V 


UNLESS OTHrilWlSr 
SI’lLMrirO OtCIMAL 
XX r 0 0 
XXX t QO — 
ANCailAU »• 
uiun 


AP 5'l 


nr NAMC 

RESISTOR. CALIBRATION 


*21^ \ 


ESP-A5A 




















notes: 

I. 

FL-AGi TCP.NAlMAvU 
FEM/M_e G 30 \Cl< SL_\De 

MOM- IMSUUKTED 
PAsi^T MO. 3EE TA&LE X 


2., vemdor(s); 

MINMESOTA. MlfOlMGi il) MPc3 CO.(^N\') 
FSCMV 1‘50'31 


i 

TAB .250 



TAB Tl UCKNE-SS .O'JO-.O^Z 

TA&L-E X 


PART MO. 

VsARe 

AP3S)-O0\ 

ZZ-\3 


CM" 




mmm wO 0 mm , 


6330 DHUnC lANi: 
SIAN3A lUHnAKA t AUf SJUI 
9676 


EBEHM, INE. 

ConlMtiou hi»«M No ?V03V\> 


HtVISiiGNS I'AKT NUMHfM 


UNUSH OIMIHVVISi 
SI*tCIMt0 OfcaMAL 

XX t 0 0 ’ 

XXX 0 0 W 
ANOm AX t * 

»MAfT ( . 

VEVJDDf:^<> 

; 





M NUMIlin 1 p— » ^ 

AP58 


a NAMt 

FLAG TEEM\NA.L 


4 iiS‘Sl 0 TEI 

HO 

ESP-A'78 


TH 0 N\ 5 OK) 





















MOTS-3 : 

cAvRe^osi 

e^PROmcTNH. F\'W\'oH‘. 
^IVJC PL. ATS 

.aoo’Z. ^A\D TH\o<.ioe:3S 
OLJSKR C.H'ROMATE- 
3 Fec. 



D\A 



NIOTH-S: 

I . NMs<mEa,iA,i- ; 

IKlSUUAnriOKJ ^ HeAT-5l-lR\W\<AB.U,E 
PO\~'^V\KJYU CYt-ORlDE (PVC) 
COL-O R. , SE.E TA&L.E X 
”S\U.EH., “See Ti^&L.E i: 

e.VSKlDOR; 

Port plastics inc. 

6037 E, SLAU50KI AVE 
MOKITEBELUO, CA. 90640 


TABLE I 


PART NO* 

Vewdor mo, 

1 D 

WALL 

COLOR 

-”OOl 

FP^O1-.O03 

.093 

.ozo 


AP’OI-OOX 

FP0OI-.181 

,166 

*oe5 

CL^AR 

AP&I “003 

FP 'SOI -.315 

.575 

.030 

CLEAR 

AP&P004 

FP30I - ,053 

.093 

.020 

BL.j\CK 

Api- 1-005 

FP301 - 


1 



K)ote'. Recovept \.D. 

APTBR. ■SVAR.\NJV<AcS.E. 
\S> APPROK, 4; OP \D 


CS?\VJ 0 .NJ 0 



/ 


1 33)0 Dimiir. lANc 

1 SANTA DAKUANA CAUI 93UI 


^ 9M‘8676 

tllMM, INE. 

Cantr«(U't» Ut<«htt No 590399 

lOlfHANCrS 

mi: VI^ICnSi 

PAttr NllMOtR jL 1-^ ^ * 

AP(o\ 

uNu$s oiHrnwisr 
st'tciritn ntuMAi 
XX 1 0 0 — 

XXX too 
ANfiUtAM t 
OHAFT 1 

VGL(JD0R*> 

APPLY 

NU 

1 

1 

* 

» 

OATI ! P» 


r 

PAHT NAMt 

INSULAT ION , SHRINKABLE 


t¥io 1A^34 •“^‘S)6VJ5L ^F‘Vl01ci 

LHKO *^ / »NA^«HU MO 

ESP-Afel 





'.-JoTE'i' ; 

1 . m/\te.riAnV_; 

CA,&U.e , UMSmeL-DED multi -com doctor I 

THREE CNDCT *. WHT, ©\-l<, ^ Reo_ pVC IMSULATIOM, 
2 . 2 . AWCa , STRM-JDEO 7/50 mom OD J‘^3> OVeR J\<.T. 
JA,CK.£T IW^jUI-ATIOMJ- G|K\V VlKlVU , 


2.vetMDoRj(s^: 

e>TAMDMa.D VJ\PE. 4 CK&Ue. 
P-SCNA (Oo, OA-‘34(j5 

AL.PH 4 . W\RE 

P>6«CM\ M>0, 



6330 OtOUlt UNE 
SANTA nAROANA CAUT f)Ut 
964.3576 


eIIrm, INE 


Con|r«ciot<i Ltctnit No 29Q399 


TOUMANCU 

NEVISICNS 1 

UNLISS OTHCHWISC 
SPCnniD DECIMAL 
XX t 0 0 — 
XXX .too — 
ANGULAR f 
PRATT 

VeMJDOf2-5 

APPUY 

NO 

1 

1 

4 

$ 

UAtt 

■ r 


AP6Z 

PART NAME ^ , 

cable 

CWM b i « A / ijuAwiwo HO 

ESP-A6? 


NOTES: 


1. MATERIAL: 

A. Stycast 27A1LV is an epoxide casting resin and sealing compound 

OF CONTROLLED FLEXIBILITY^ IT IS USED FOR ELECTRONIC EMBEDMENT 
AND IN SEALING OR CEMENTING OF METALS, CERAMICS AND PLASTICS, 

Stycast 2/AlLv is supplied as a free flowing liquid, it is used 

IN CONJUNCTION WITH CATALYST 15, ALSO A LIQUID, CoLOR IS BLACK, 


Stycast 27A1LV can be cured at room temperature, or at tlevated 

TEMPERATURE IN A SHORT PERIOD OF TIME, POT LIFE OF THE CATALYZED 
RESIN IS AT LEAST TWO HOURS, ThE FLEXIBILITY AND HARDNESS OF CURI 


IS USED, 


AST TWO HOURS, I 
IS CONTROLLED BY 


HE FLEXIBILITY AND HARDNESS OF CURED 
THE PROPORTION OF CATALYST 15LV WHICH 


For a FLEXIBLE MATERIAL (SHORE DUROMETER HARDNESS 30) USE! 

100 PARTS Stycast 27(-i1LV 
150 PARTS Catalyst 15LV 

For a sem-rigid material (Shore Durometer Hardness 50) usei 

100 PARTS Stycast 27/ilLV 
100 PARTS Catalyst 15LV 


For a rigid material use; 


100 PARTS Stycast 27/-I1LV 
50 parts Catalyst 15LV 


B, Catalyst 15LV is a flexible hardner. Color black, Temperatures 
ABOVE 250 F should be ordinarily avoided, 

2. SOURCE(S) OF SUPPLY: 

EMERSON & CUMING INC 

FSCM NO. 0^1522 






EIjETi 


VlDlMt lANr 
SANtA CAllF 93111 


UNLESS OTHrNWtSC mu qaTI 
snc»f*ro oEciMAi ^ 

XX t 00 - * 

XXX + 00 — , ^ 

ANOUIAH t . . 


Cnnit«ttnr» luvnv* No 


NtVISICNh j PAHT NUMOfH 


AP 65 

part name 

CASTING COMPOUND. TPOXY 
!3'- FSP-AG3 


thaCCO 


1. MATERIAL: 

PH0106RAPHIC PAPER • 

PRESSURE SENSITIVE ADHESIVE 
BACKED WITH PROTECTIVE BACKING 


005 THICK 




OCUttiC LANC 
SAN1A RAHUARA. CAUf 9Jltl 
964 * 66 r 6 


z\ 

EIjEAM, ine. 


Coniracton l.ictn«« No J90399 


uNUss aiMrHwiar 
spccirao oictMAi 
XX « 00 2 ^ 

XXX 0 0 w 
ANQUtAR f 
URAfT 


PART NUMIItR 

AP6A 


PARI NAME 

LABEL. 

CIRCUIT CARD 

iHOt/fiiQM.. 

FULL 


CHK D 

' VmaCIO 

"^’‘Decl^s 

OAAWtNO NO 

ESP- A6A 

































Notes; 

'STEEL. 5 CA^ReOtO 

ciO(i>o TO c\oeo 

OC. t^VL) El 1 .1... I C» ^S**^3* 

•21. PROTECTIVE FUO\SW; 

C/'-X>lv\iUtv\ PL. ACTE.. 



TABLE I 


PM5.T NO. 

SCR 

SIEE 

A 

B 

c 

APio"7 - OOl 


,H5 -,1ZI 

. EO0 M/i.y. 

,02B MW 

AP<o7 -OOZ 

<S 

,141 -,14S 

,2-SO MAX 

. 031 tv\\ W 

AP(o7 -OO’i 

a 

Jib6“J75 

.zg-^iv\Ax 

.C40MW 



bm Dtiimt UKK 
flANU DAiniArU CAUf 9JIU 


viOEflM, INE 


Confr*GlDr« Hp 


TOUHANCr* 

Hr.VI5JC;N{. 1 

UNUS6 OfHfNWI&C 
M»tCinEO OtCIMAW 
XX “ 0 0 
XXX ♦ 0 0 
ANPULAR t 
ORAfT 

»*o 

PATA 

• T 

i 

I 

« 




1 




f»AHT NUMlirfl 


AP(S1 


washer » Lolxsprimc 


*‘ * fO0M5 I 

!>.p®'^'^E5P-A67 
































































WIRE 

LEAD MATE 

ITEM ITEM 



CIRCUIT POINT TERM 0 
FROM (A) AREA S 
TO (B) NO L 



J15 


Jl<o 4 («.8> 


jn ^ 53 


JI6 3 6.5 


Jl9 3 6.6 


Jeo 3 3.(i 


moth's: ^CO\sJTl M U eD") 

4 -. AV 06 . \& HOO<-UP Uj\RH 

Thjf=l-osj isJSUL. . color. Us; WT 

^“na.NMQ'^D \AJIP-fe ^ 

S. -SOLDHR OS\VOC^ Gd/^O 




SHEET ?: 
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TOLFRANCCS 

NCVISICN& 1 

UNLCfiS oTHrnwisc 
snectriro decimal 

.XK^OO — 

NO 

1 

OAtt 

.T 

.XXXtiiO O ^ 
ANGULAR ± 

1 



DRAFT 

1 




« 




• 




AP68 


onawn av 
“cmkTd 


-E5P-A68 
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\ . rrc; M , i .o w P'.?.r£“:-5'so pitr- 
NiO\^ IsAM .. '..jy CU:0''3L:.D 

'•5 \ K3 tol „ 0 1 15^0 r 

<^-P‘3l « p;?Op‘3l OPK.fR MAOC . t ru^^MUOAlP..- 1 
,p/\p’r Po, N\~^*oo‘i 

r 

2.. 3UC^C^eSl*fHD '300p.Clrr(3i 
OF tisUPPUV*. 

ST^\AJ/\P‘T'-W/XRKJ^'^ Co^p 
H013BS P\0\3>\OW 
FSCl'A NiO. 7-<\-^00 

Z.OO 


1 MSUL_/'^*;'Vl-D 
,\ 6^- 32 ‘TOD 
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Figure 2.1.? 


Hcs'Xe^*. ‘ 

VACVe: , PU(^.lPOSCE 

^V^P^ .'.a - WAsY WORM/\L.UY 0\‘^'^ 

• , ..^ QpS K ; PKe^5& C> I P PH M T’i /Nl~ *. 

"‘ ‘ \SO l>^\ MA.K- ..... 

}0 P 3 \ ‘M\H PAGE TQ 

F’/\fET K)0. LP 8 F.BMX 37 . * quality 

Z 4 V DC VouT/^iSitx. 

2. ■SOCEG.es.'TVED '5 oOP4G'Hv(g) 

OF "SUPPL-V: 

SKII-VAHR F^eoiS-lOK) iKiC. 

F 5 ;<:iv\ MO. 35150 





;ro 


NOTe-s: 

1. MATH.RlAs^ • 

'STe-eu ^ c/\R.©osi 
CMPe>v^ io\OjTHMf>e:RMo.4 
KiO*\BCSA C*cyve>) 

^.PROTlBOT\vje 

Pt-Kre 

,CX30Z. 'TVUe.K.MS^©) 

OUEAf^ C.HRONAA;Te. 

Spe.c OO-K.-3'Z'p 






uote=:*s: 

RUBBER, BOMAn 

Duronacter. 

(PIBM) 

COLOR. e»UAxCK 

2.. SUcS.Ger-STBD ■500 RCeCs)OF= '3UPPl_Y‘. 
A,0 SIvWTH 001^ p 
Fe.ONA Zao>M 

PART NO. 

OR eo.u\v 




lEEflM, INE 
















Mores'. 

I. 

BRA-SS SOUDeR- JoikJT 
SVJUOG C-WeCK VA,L-Ve-TEFl-ONJ S<€KJ 
\AjoR\<.ito£Si Press. IS '5 t-EjS 
Temp, ' 2 .oo“ ?=■ ivusj 

Z, •Soe.tsesTec? souR.c.e(5) 

OP SUPP'-Y‘. 

CRA^Sie CO. 

PBcIvn mo. I 4 'E 59 


TAE.L.E X 


PART MO. STYLE bite 


12-001 1 Vx 


12-002 2 . 3 / 4 - 





3 TYI-E \ 





5TVLE. Z 



6330 Dtnme UANC 
6ANU HAR8AR/V, CAUr 13111 
»64*B676 


EDEflM, INE 

ConUfctor* Uc*n*t No ;?90399 


WKVISIONS 1»ART NgMiCR 


UNLESS OTMCMWISC 
SrtCinCD DECIMAL 
.XX:fcOO •— 
J(XXdt;0.0 
ANDULAR * 

DRAFT I 

V^OCORS 



T Z 


check VAsEVE 


"‘^‘sjoue 

ucjxm] 

m?^nk 

*rr 0 

OMAWtHO NO 

ESI -2 























PRE-SSURH 

Reu^ VAst-Ve. . ' 

AUTOtV^ AT\ G - Rese-AT I KJcSi 
COtA^\KJAT\OKJ TV PH. 
BRASS eoMSTRUCLTOM 
No. lOOXL. 

PS\ SHT \BO UBS 

Tbmp SBT 2.\0®F 


Z. 'SUCS.cSHSaTHO 

Sxdorch(s') op 

-suppuv; 

\AJ ATTS 

R^UUAYOP CO. 
FSCKA Mo. '7S'2.Z7 


£ NJPT-^ 
FEMALE 

1: SJPT--^ 
MALE 


TEMP — ^ 
ELEMEMT 



53)0 DCDBie UNC 
SANTA BARDAnA. CAllf. 9)111 
964.6679 


IpEflM, INE 


Cpntractort Uctni* No 290399 


RART NUMRCR 


UNLESS OTHERWISE no DA1 

SrECiriCD OECIMAL 

.XX :fc 0.0 ' 

.XXX ± 0.0 ^ 

ANGULAR ± 

VIDORS 

"^^PPL-V TTT( 


13 


rAni nAMK. 

PRESS 4 "FHMP VALWe 








Nores; 

\. lsA^:q*eRlAsl-; 

BRAsSS BOUDSR JOlK^T 

csArre VAst-v^ 

MOM- R\-o\U 3 i - 5 TeK 

VgO'R\<lVO<a \Z 3 Las 

Tetv\p. zoo°fmim 

e . -SOcScS e3TEO 'SDORee(s') 

OF “suppl-y: 

CPA^Ue OO. 
paCNN KJO, 


C DIM 






TA&L.G I 


PART NO. 

A 

B 

c 

SIZE 

I5-00\ 

1.&5 

5.20 

1.88 

Vz 

I5-OOZ 

Z30 

3.40 

2.1& 

^4 



5330 DCnOiC UHC 
5 ANTA BARBARA. CAUF. OSHl 

«M*e 67 « 


IlEflM, INE. 


Contrsctort LiCfnta No 290399 


SPCCiFiCD oeCIMAt 
.XX ± 0.0 — 

.XXX ±0 0 •• 
ANGULAR ± 

ORArr I 

vjevJccK^s 

Tt 3 l_. 


1 ntvisiCNS [ 

NO 

OATt 

• V 

t 



1 



a 



« 



■ 

1 

"Tir 



PART NUMBCft 


" NO\ 4 E ' 



MOTBS : 

I. ^A^TeRl^L* 

pSU\eP VA>L.VB 
\AJ\TH Te*^"T L.3yBR 
^r.ak*^s com *STPU CT\ OKJ 

TVPB FWL-2. 

PS I ser i«30 v-e>3 

e. *5UAC3,ES"mD SOOPe^‘S>) 

OP soppL-v; 

CA-5)P Av,W‘VAL.VB SAPca CORP. 
F->CM MO, 1134'2. 


2 MPT 


original 
OF POOR QUALflT 



3:75 


n 


INLET 


1.95 


§ KJPT -' 
MKUE 


l.to 


5330 oconic UNt 
SANTA BARBARA, CAUf. yJlll 
9S4>6$76 


IBMM, INE 


Conlnclor* Lictiit* No 290399 


spccirico occlUAt 
.XX ± 0.0 7 
.XXX ± 0.0 ’*• 
ANGULAR ± 

DRArr I 

OcVJDOSZSi 


sPPl-Y 


1 ncvisicns \ 

HO 

DATt 

■ V 

t 



1 






4 



• 

118 1 



l>Aftr NUMBCN 


PRESSURE Ra.lEPVALVe 
fflsmo g I FULL I t 

CKK 0 ' J OHAWmO KO 








MOTES : 

I. MATER \ At-: 

CAR.&OW sresu. stawdard 

EA_ec,TRlCAt_ iJUMCTlOW EsOX. 
UJ \TH COVeR . 


z. PROTECTIVE' PlSJI^oW; 

C-Adiyniuvvn oe. 

■a\MC CVtROKATE. 


&0X 


\4GiK (.OTj)) 

\A/” 

I 



4.00 



COVER 



4.00 


mo oioBif um 

MNTA ItAflOARA. CAUf 91111 

oMm 


IHflM, INK 


SPCCirUO OCCIMAU 
.XX ±00 f«- 

.xxx±o.o ^ 

ANGULAR ± 

DWAH I 

VEKJOOP.5 

Tt>U A nni Vi 


1 RtVISiCNG 1 

NO 

DATK 

Ilf 

1 



a 



• 



« 




"*'TT'Q 


■ 

X X 7 



Cohlrtclera Llctni* N<t iOOI9> 


PART NUMBCR 


l-HOL)*S t MCi 




notes: 

I, M^TetatAsL.: 

•Eoi-D'SR Joint 


TE^v^PHR^^oa VP^U-VE WITH 
EXTERIOA.L. ADJU'STKAEWT 




,* • l 5 * ♦ 


, VJiMT j AtR» 

'.=uc>ftor TVPs 

MA>K Pfs.e-O'S \'?0 




'Z..PA.tiT KiD/ B"1 

» ' * 

' ' *■ * # ' ■ * 

3, ’3UcS.c^E.*sTts:o 'aooi^a^^) 

*e^Jpr=UYl 

1Tt~. eni„u ‘i cSO‘53*r£“rr ov/ 

Oto<o3\ 


. 1 . 

^ »#» w 

I-A/kX 

mr*yf 

A 


3,70 

M/^X 


t^'Z. 


vc:.wT 

CZ-J-’ 




1 P T\4D 



%JW PU*HU lANC 
SAhlA nARIiAf<\ ( Hit Milt 


ElIeflM. ING 


Coniftrlfin iHfAi# K® 


l>AN| HUMUCil 


Figure 2.1,5 


UNti *.1 0(Mi MyvitiC MO n*'t 
fri’cririto nrriMAL 

at 0 0 •— • 

KKX 4 00 ^ ^ 

ANCUIAR -t 

Ui'AM I H 

Vsjaixirio 

TDVi£R .* . . 

AFt»l_Y • 121 


I--14 


VEKIT VALVE , AIR 

A ■ L:;.,- 

tH* II **' *(,. (T- »•— * t •• «»<i 

\ 1 7 . ^ , 

^ •*<»p It* •**' L 1** 


I I II 


L VAA 

. O ^Tr.iv'\ C 5 -’/<> 0° TO !•■ 

CR/VCKJ WCi pVXr-'i'i, 1 (»-Jl S.Ja-'i 

PART WO, . 

ZZ^O e>-SiV\l'A 

3. ';x.Tai:?r£oT'tiD '3oor..ic.t.jC'») 

ot^ ojpR^Y : 

ClR-OUtS '3'£AT_ C2^a■■il^ 

F3CM MO. a7.ilO'3 


j-'<: - 1.50 •; •: 

39 I"'- ‘ •’ 




rv>A^ Y • 

rf' * / » » / 

1-^ » - *►» 

1 

j 



.1?# «• -r / 

. -r.. ., - ,, emm4 ’ 


’/4 li^s ■—' 

THD OUD'3 


\<<:k 







U'IiiL\'/.L i'AGiO ir 
OF POOk (iOALllY 


Figuru ?. 1 . 4 


/ \ 


ui3 fci Mfttr tA>u 
KAMU tUh'.AfcA, CAW» VJItl 
V{4 


KrTE'SM. miE. 

CtM, •![!«,» litrni# /v:,»Vt 




^LVIMC,^% I pant NtiMOIN 


ItNil OlHl UiA'Itif *tC fi«f| $,0 

'VICMilO OK|M*l 

XX 0 0 %• * 

MX t 00 I 

itii.lilAftt 

t • 

VV.V.iCt^vi'S 


I. -15 

I'AHI NAUt 

OHt"£/-.'r<!. \/A' .\'M “ 

*'* !'£ i«. t ■' 

••*110 **•!’ 


* •*! 10 


PRESSUGe 


VEKn* 


^<10LL€CrO(5- 


HOT CASCAbe 



POM,? 

^ColT:> CAgCAOB 

COLO suppuy 
















MoTes : 

GuASS-UMED 
'AJATBR He^TBR. ^ 
KAODBL. p ‘ dEB *TA6 bL.£ X 

.. VB.K100R.: 

AOSM\TH COR.P 

K)0. e0(ol 1 
T/«^re>\_e x 


L..P, 


50 


■ 

?-5 

T 





-00 \ 

-ooe 

-003 

p^' 4 b 

NAT 

L.P. 

PSC '50 

NAT 

40 

40 

50 



44,000 


3 UI 

39. fe 

. 

136 

\ (0(0 

i ^ 9 ^ 

ir>'«i 7 

in <3 r: 

20. Z 7 

55. iz. 

34.30 




63.5 

\ O . C^Z 

I 0 . 6 Z 

11. it 

Zl.Tp: 

2 M 5 




\cc. 



CODS 

A = reu\ef vAuve 
CPPEsauoA 3/4. MPT 

B= OUTUeT 3/4 MPT 
c= IMUeT ' 2 /a- MPT 
D DRAIN VALVE. 

NOTE.; PART MO. MU'Sr 
INJCL DASH SOO. P 

\e* H 4 -- 00 t IT: 


6.0 




A.,-- 


D\A 





M30 OKMtUC UNi: 
SANTA UAMWAKA* CAUr 9Sm 
664*0676 


gOEflM, ING 

CoHlricJon L(cirt»« N<j ?'^Q3$9 


I fAHT NUMIICH 


srranco occimal 
XX rt 0 0 
XXX 2t* 0 0 
anquiak * 
i)iiArT j 

VEMCOR'S 


o^Tr 

• V 

— — 




T 7 X ^ 

...J,. 

ji £ 4 * 3 : 

. . . - 


E4 


rAHf MAMi, 

6 AS TANK 

.... 













































MOTES) / 

I GV-AvSS 1/6^ TEMPERED 
Z, /MA. Etxses TO &c 56V61LED 

3.6AfETy AMeyc btched iio place 


^ — .ALU bar- .75^ •VIS 
AS PER :t^G Esp-i::!^ 

■5/VV TAPE bOl^o 


SECTION:^ Ak SCk\£ 2'* I 





5330 DCODIE lANE 
SANTA BA«BARA, CALIF. 93111 
PMONC 964 8G76 


ELG41M, ING 


Con^tCipfv L<€«nt« No ItOStf 


i^Al^T NUMilfl 


UNieSS OTHCnWIlt I no 
• nCIfICD OlCiMAl * 

XX ± 0 0 
.XXX ± 0.0 
ANOUUR ± 

OXAPT 


CP- 21 


TAXT NAMC 

GLASS COVEl^ Assy. 


“)^*^WC3TeD 



• CAkt 











EL CAMINO POOLS 064-6920 
EL CAMINO SOLAR SYSTEMS 064-0676 



INE. 

SANTA BARBARA, CALIFORNIA 93111 


November 19, 1976 


NASA 

Marshall Space Flight Center 
Alabama 35812 


Attention: Mr. Mitchell Cash 
Dear Mitch: 

We hereby transmit the documents required for review prior tO'PDRI, according 
to Contract NAS8-32245, TD2 and TD3. Executed originals and two copies 
of TD2 and TD3 are being mailed to you under separate cover. 

For your Information we have also Included three copies of our collector 
data sheet which has just come off the press. 

We look forward to your comments and review. 

Yours tri- 



Terence C. Homignan 
Vice Presideni 

Enclosures: 10 copies, ESC-2, Verification Plan 
10 copies, ESC-7a, Drawing List 

10 copies, ESC-7b, Suggested Prototype Design Review Data 
2 copies, 1 reproducible, ESC- 7c System Drawings 
10 copies, ESC-7d, Autocontrol Logic 
10 copies, ESC-7e, Measurement Definitions (Mlnl-P.I.P.) 

10 copies, ESC-7f, Proposed Modifications to SUNSPOT CASCADE 
10 copies, ESC-7g, List of Materials In Contact with Potable Water 
10 copies, ESC-15, Special Handling, Installation & Maintenance 
Tools List 

10 copies, ESC-18 Hazards Analysis 

Distribution, except for drawings, as follows: 

1 copy to Contracting 0ff1cer/AP32 

2 copies to Technical Manager/FA32 

7 copies to SH&C Change Integrat1on/FA02B 








126 


MOTES.: 

VlNVL. PLASTIC 
OOL.OE RED 

'Z..VEMDOE‘. 
StMCLAlR^f POSH IWC. 
FECKA VOO 
pM^r^ MO. (£>Z^-6 







NOTTES; 

>.MATER\AV-; 

PHOTOGRAPH \C PAPER. 
PB.EESU RE - ■S.EH'SVT WE 
ADHESWE BACKED W\TH 
protective BACKlSie 
PAPER. 


z.oo 




MODEL NO. 

SERIAL NO. 

ELCAM INC. SANTA BARBARA, CAL, USA 




-.00'? THICK 



nzzz 


»m oevnic LANC 
«ANTA PAnnAHA, CALIf. fMII 
rr^NC «A4 lAti 


^UE-RM, INE. 

C*«MrBcl0r> N» JtWJlt 


SrCDMlD OCCIMAl, 

JOC 

4 : 0 0 
AHCUtAn X 
OAAft 


1 y4CVI!IICN$ I 


»Af* 


1 



• 







p 


... . a 

LlJ 

™12'8 

_1 


: ! 

I TAWr NAMt 

LABEL , COLLECTOR j 
teobitea,iriEULL,|SBC,ke^ 





MOTES: 
l.iv\ATeRi/\u: 
CAR-Eom ^tebl 


z, PROTHCrWJE 
ElMC PL.ATE 

S.MECa PAs^T SiO* 
‘oT/^NUEV Mo. 999 



o • 


1.12 

1, 

.45 


.196 -.204- Dl A -i 
C5>k120°TO,25 DIA 
< 4 - hol.es 


2 . “70 


Kl.12 -Hf: 

t 

t 


__i 


.50 


2 PL 


.Ufo kAlj 

MAX 


.015 TH\CK STOCK 


5)>0 OtBSIt: UNC 
SANTA BARBARA, CALIF 931U 
rnONC 164 1611 


EtEflM, INE 


Contrtclort Uc«n»c Ho 7^0311 


sricirico orciMAL 

.XX dt 0 0*2 
Jtxx ± 0 0 
ANGULAR dt 
DRAFT f 


1 NCVISICNS 1 

HO 

OAr« 

mf 

1 



s 



» 



4 



'""T 



. Jj 

X Cj / 1 



PART NUMBCR ^ , - 

CP\4 

PART NAME ■ 

CORNER BRACKET 

RJULI-ggE-LOTCl 

CHItO 0 •5/ PHAWIHQ NO 



Nioxes'. 

1. MATE-piM-t 

WN I L PUBBER ^P\P. 
ci—osED Cell, “bpom&e 
I^UPC5f^fc«i t5.'P 4*0 * 

COL.O B. BL-AvCK. . PRESSURe-SESJBmVE 

ADWEBwe ©Acv<t.en wm-i 

■ pparecmve backing paper. , 


ADHESIVE .005 


.50 


{ c***^,*," * ‘VI 


BACKING PAPER. 



9130 OCBtie UNC 
SANTA BAADAAA. CAUT. fltlt 
PHONC 9M lifl 


EBE-HM, INE 


C«ntr*c((H^ Lkant* N». 290399 


UNLCSS OTHCAWISC 
SrCOnCO OCCIMAC 

JCK J: 00 3 

JUX ± 0.0 
AHCULAA ± 
pAAfT 


rA«T HUMOCH 
PAST NAMI 

GAGKET 

rHCKgOKJ *"^**^* SJQVJg. 1 

CciP P*7 

lmAC*a •#>*• o C-C^r *W f 





Notes: 

I.materia-l: 

RUBBBR, SVkJTHETIC 
COLOR. &\_|LCK 

e.VESiCOR(S) 

RUBBER CR,AFT 






\ \ U Z 

Tt~o\/\ 


32 

.062 



.S75 DlA 
(/SBoove) 


.625 DIA 



ISX) 0CDHIC LANC 
»ANTA nAHttARA. CAMF. «IUI 

rHONt 1A4 


^ rHONt 

piflM, INE. 

C«n|fBc(eni Lk«n** N*i 290Jff 


TART HUMOtn 


UN\.tsS OTHrnwtlc MO a*rt 
Sftcmto orr.iMAL 

Jtx X o»o 3 J ^ 

XXX X 0.0 1 C 

ANuULAR X . . ■ . 


cpio 


ANuULAR X 
ORAft 


RUBBER grommet 


■fSoMSsii .'.ElEy'-U 























































R&YNOUDS MSTA^^'5» C 



EBE-flM, INE 




AL-l-OY EXTRUSION 























ilDEflM. INE 

























ICEflM, INE 









